While control of bacterial diseases has been attempted via different strategies during farming, after harvest unhygienic practices also constitute serious public health risk issues. Cross-contamination with pathogenic bacteria (e.g. Escherichia coli, Campylobacter and Salmonella spp) is one of the main causes of food poisoning after harvest. These pathogens can easily be spread to ready-to-eat foods, such as raw oysters and salads, through handling and _ I
One such measure is to use bacteriophages that are specific to disease causing bacteria.
Vibrio species are the main pathogens responsible for disease outbreaks which can result in 98.5-100% of mortality of the host animal within 72-96 h causing huge economic losses to hatcheries Vibrio spp. isolated from fish pond facilities in Nigeria were also reported to be resistant to tetracyclineoxazole (100%), oxytetracycline (99.4%) and chloramphenicol (73.1%) 5 .
Aeromonas has been another pathogenic genus causing significant economic losses for aquaculture operations. Antibiotics again are extensively used to control diseases caused by the pathogenic species of this genus: examples include amoxicillin, ampicillin, cephamycin, cotrim and kanamycin 6, 7 . However, according to the results from an antimicrobial susceptibility survey taken between 2013 and 2014, the sensitivity of these pathogens against the abovelisted antibiotics decreased over this time thus devaluing the efficiency of antibiotic treatment. Highly virulent and antibiotic resistant strains to co-trimoxazole, tetracycline, florfenicol, ampicillin, trimethoprim/sulfamethoxazole, nalidixic acid, chloramphenicol, and nitrofurantoin were also reported [7] [8] [9] . Strains with complete resistance to methicillin, rifampicin, bacitracin and novobiocin were also reported for the same pathogen isolated from fish and prawns in South India 9 .
Fish nocardiosis caused by Nocardia species in particular by N. seriolae is also on the increase in the South East Asia Pacific 21 . In 2015, Vietnam supplied 90% of catfish production with a value of US$1.1-1.7 billion; however, an increase in Motile Aeromonas Septicemia cases and the detection of antibiotic resistant species of the pathogen has been threatening the productivity of the industry. Thus, the development of world first bacteriophage treatment against Aeromonas hydrophila with successful field trials conducted in Vietnam 19 now offers an alternative disease control strategy for the farmers.
(2) One of the main sources of Vibrio infections in aquaculture is the use of microalgae infested by the pathogen as feed in the aquaculture tanks. Bacteriophages were again successfully used to eliminate Vibrio infestations on microalgae used as a food source for oyster larvae in oyster hatcheries at the USC in a study jointly conducted with the Port Stephens Fisheries Institute in NSW, Australia. The morphology of one of these phages is illustrated in Figure 1a . (3) Two key vectors for potential Vibrio spp. contamination in the hatchery include broodstock and seawater 22 . Bacteriophages were again successfully used to treat Vibrio infections in Sydney rock oyster larvae (Saccostrea glomerata) and this improved oyster survival rate in the USC in a study again jointly conducted with the Port Stephens Fisheries Institute in NSW, Australia. The morphology of one of these phages is illustrated in Figure 1b . (4) Human pathogenic bacteria can contaminate sea-food because of unhygienic handling practices leading to foodborne diseases. This is a particular problem for oysters which are often eaten raw or only lightly cooked which might not remove human pathogens from the product 23 . Again, at the USC, Le et al. 20 successfully isolated five different E. coli phages and a Salmonella phage and treatments of shucked oysters with these phages resulted in significant decrease in the numbers of 24 reported a decrease in odours caused by geosmin and 2-methyl-iso-borneol (2-imb) producing streptomycetes when they used streptophages in simulated aquaculture tank experiments in the laboratory. This method provides a safe alternative strategy to farmers whose business is detrimentally impacted by the odour producing bacteria e.g. the barramundi farmers.
Conclusions
The rising incidence of antibiotic resistance in bacteria and problems with antibiotic residues in aquatic environments and aquaculture products, highlight the need for, alternative therapies for control of pathogenic bacteria in aquaculture. Bacteriophage-mediated biocontrol can be one of these alternative methods [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . The cases presented above demonstrate the potential of phage therapy in controlling diseases associated with aquaculture although further data is required for the acceptance and successful application of bacteriophages in aquaculture settings.
There are other factors to be considered before widespread appli- In-depth understanding on the fascinating interactions between the host and bacteriophages will facilitate development of effective management systems including the use of several techniques in rotation including the bacteriophage therapy 13 .
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